Plasma membrane vesicles were isolated from homogenates of meristematic and mature soybean root tissue by differential sucrose gradient centrifugatio. Vesicles were positively identified by the phosphotungstic acid-chromk acid procedure (PACP). The two preparations were comparable in size class distribution, mitochondrial contamination, and per cent plasma membrane vesicles present. Purity levels were estimated to be greater than 75%. The specificity of PACP was observed for a variety of celi types from both regions. Some variability in PACP staining was offset by careful modulation of the stain protocol and was found to be independent of developmental stage in subcellular fractions. Patchy or discontinuous staining, observed in both intact tissue and in subcellular fractions from both regions, was found to be a function of stain time.
A K-stimulated adenosine triphosphatase was partially characterized in plasma membrane from meristematic and mature root tissue (20) . Enzyme studies indicated that ATPase activity per unit membrane protein was greater in the meristematic region, and later studies (21) revealed a declining gradient of ATPase activity between those two extremes. It has not yet been determined whether the difference is due to differences in activity or in concentration. Since the enzyme has been characterized as an in vitro component of isolated plasma membrane vesicles, the observable difference clearly reflects intrinsic alterations in the plasma membrane itself. Hence, during cellular development the plasma membrane itself apparently undergoes a specific differentiation that most likely parallels its changing functional role in the maturing cell.
Such observations depend on a procedure for obtaining plasma membrane fractions of comparable and relatively high levels of purity. Purification of a plasma membrane fraction from several plant species has been described (3-5, 7, 9, 11, 23) . Estimates of purity have ranged from 60 to 70%o from barley root (1 1) to greater than 75% in fractions from oat root (4) . Estimates of purity are based primarily on the PACP,' which is reputed to stain specifically plasma membrane both in the intact cell and in subcellular fractions containing membrane vesicles (15, 16) . Although the general specificity of acidic PTA staining has been demonstrated in a variety of plants (4-7, 9, 15-17, 23) , the degree of staining has been shown to be variable (13, 19) , leading to potential misrepresentation of purity levels in subcellular fractions.
It has been suggested (11) has also been suggested (3) that the variability may be an inherent property of changing membrane ultrastructure and composition during differentiation and therefore related directly to the heterogeneity of cell populations obtained from tissue homogenates of intact plant organs. It has also been shown (13) that PACP positively stains ribosomes, lipid bodies, and prolamellar bodies. Although those cell components are not of a size or density to allow them to contaminate plasma membrane fractions, the possibility remains that they might complex with various membrane fractions during the isolation procedure. The observable patchiness of PACP positively stained vesicles has been alluded to in this regard (13) .
In this paper plasma membrane vesicles obtained from meristematic and mature tissue of soybean root are compared with respect to levels of purity and vesicular diameter. The specificity of PACP staining is compared in both intact cells and in the purified fractions. A (Figs. 8-11 ). Certain adjustments were necessary in the stain protocol. For cortical cells (Fig. 9) , stain times had to be increased for staining of the plasma membrane to be uniform and complete.
A similar situation has been observed in oat root (4 location of the cell within the root, but the variability was within a discrete range and did not detract from its intended role as a useful indicator.
PACP Staining of Plasma Membrane in Subceliular Fractions. Although it was possible to offset staining variability in intact cells by careful modulation of the stain procedure, that was not possible in examining subcellular fractions. The suggestion ( 11) that intact cells be stained at the time of vesicle staining to ensure fidelity obviously does not fully accommodate the difficulties described here unless the intact preparation represents a full cross-section of the population of cells from which the homogenate was derived. Even then, there must be some question as to the validity of the approach since the plasma membrane resides in a distinctly different milieu. To ensure a lower limit of purity for the two subcellular fractions, a protocol was chosen from the upper range ofdestain times prerequisite for effective destaining in endodermal cells, and from the lower range of stain times which effectively stained the plasma membrane in cells of the meristem.
Subcellular fractions from the two regions were stained with uranyl acetate-lead citrate and PACP (Figs. 12-15 ). Despite certain differences in the relative integrity of the two preparations (discussed below), short PACP stain times effectively stained vesicles from both fractions (Figs. 14 and 15) indicating a possible greater homology with respect to PACP than is sometimes seen in the intact cell. Granularity or the discontinuous staining characteristic of PACP was found to be present in fractions from both developmental stages, indicating that the variability was not a function of an intrinsic biochemical or ultrastructural differentiation. Since ribosomal density is many times as great in meristematic cells as in mature tissue it appears unlikely that granularity is a function of ribonucleo-protein-membrane complexes. In fact, discontinuous staining of the plasma membrane was observed also in the intact cell, increasing with decrease in stain time. Agreement has not been reached on the type of interaction and affinity of acidic PTA for organic substrate. It has been identified primarily with the formation of a complex with highly polymerized carbohydrates (1, 12) . Other studies, however, have implicated an ionic PTA-protein complex (25). In either case, the stain has been shown to be additive; stain intensity increases with stain time, with a reciprocal decrease in granularity (Figs. 16 and 17 ). It appears likely that patchiness of staining reflects a failure to saturate available substrate sites within the short stain times required to ensure specificity for plasma membrane.
Characterization of Mature and Meristematic Plasma Membrane Vesicles. Purified vesicular preparations from mature and meristematic homogenates, respectively, contained an average of 300 and 100 ,ug protein. An Fig. 14) .
regions. The average cell length of a cortical cell from a region 3 to 3.5 cm behind the apex was 12.5 times the length of the same cell in the vicinity of the apex. The diameter was nearly four times as great (21) .
CONCLUSION
The special affinity of acidic phosphotungstic acid for the plasma membrane in cells of higher plants has been described in several cases (I 1, 15, 16, 23) . That characteristic of PACP has been demonstrated graphically in this report by its ability to recognize plasma membrane fragments and the delimiting membrane of plasmodesmata in oblique sections of meristematic cells of the soybean root (Fig. 7) . In one report (19) 
